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FEB v3.0
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FEB v3

● Integrate 32 APD Channels (FNAL ASIC)
● Digitize each signal every 500ns (CERN quad ADC)
● DSP using Matched filtering and other techniques
● Sparsification of data using individually set 

thresholds.
● Send Magnitude and Timestamp information to 

DCM via a serial LVDS link
●  Interface to ADC/DAC used by TECC
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USB Spy

Separate board used for testing and debug to provide 
DCM functionality

● Communication with board @ ~100 Mbps data rate
● FPGA configuration PROM
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Testing

● Spy board communication verified
● Firmware modified for new board, new ASIC, and  

USB Spy board
● v2 of ASIC includes many parameters that 

programmed through the FPGA
● Each of the 32 channels has a 5 bit programmable offset 

to move the baseline and maximize ADC range    
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Baseline ADC vs ASIC Offset
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Initial Temperature Test
● ~3.5w
● 2 Hours
● Basic Readout 

Functionality
● No TECC
● USB Chip in box
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Initial Temperature Test
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DSOscilloscope mode
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DSOscilloscope Mode
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Histogram
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Correlation Matrix 
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Correlation Matrix
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FFT
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FFT
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Power Requirements

FEB v2 was measured to consume ~2.5w whereas v3 
was measured to consume ~3,5w.

FPGA on v3 is a larger part, the final version might fit 
into a smaller part. 

Spartan 6 parts are less expensive, use less power and 
have hard resources better suited to our DSP 
requirements.

The power was measured with only the basic readout 
functionality.
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What's Next

● Charge injection testing
● Quantify Baseline Noise
● Test location of TECC grounding on FEB
● Light injection with APD 

– verify sleepy channels are no longer a problem

● Integration with DCM
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What's Next

● DAQ Testing software
– GUI
– Compiled versions

● FPGA Functionality
– DCM Communication
– DSP Filter algorithms
– ASIC/TECC Slow Control
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